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Conclusions: The use of DJ reduced irradiation of OARs 
positioned in the cranio-caudal border of PTVs. The sparing 
was significant for a small organ (penile bulb) but limited to 
low-dose DVH region for the others. A larger field width (5.0 
vs. 2.5 cm) has led to a significant reduction of delivery time, 
a slightly reduced dose homogeneity in the PTVs, a quite 
similar OARs sparing when only prostate and seminal vesicles 
were treated. A lower sparing for all OARs resulted for WP 
plans DJ_2, but differences were in the range 1.4-2.9 Gy. 
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Purpose/Objective: Pre-treatment verification of Volumetric 
Modulated Arc Therapy (VMAT) is a common practice. MLC 
trajectory records analysis has been suggested as a method 
to appropriately control modulated beam delivery day-to-
day. These trajectory logs consist in a binary file generated 
on a TrueBeam (Varian Medical Systems), containing the 
position expected and actual of many machine parameters, 
such as gantry angle, jaws and leaves positions and fraction 
of overall treatment delivered. These data are collected and 
saved every 20 ms. 
This study analyses the effect of day-to-day MLC position on 
the final dose distribution based on the trajectory log files. 
Materials and Methods: 10 VMAT plans (4 head and neck and 
6 prostates) irradiated with 6MV on a TrueBeam were 
selected. For each plan, trajectory logs for all fractions 
(ranging from 23 to 35) were analyzed and two trajectory 
logs were selected. First the trajectory log with maximum 
root mean square (RMS) of the difference on the position of a 
leave between expected and real position along the fraction 
(from now PosMax) and second, the trajectory log with 
maximum RMS of the difference between expected and real 
gap generated by opposed leaves (GapMax). Using MATLAB (v 
7.12), two new plans were created with the MLC positions, 
gantry angle, and Monitor Units delivered in each control 
point, recorded on PosMax and GapMax files and new dose 
distributions were calculated and compared with the original 
by using Eclipse V.13 (Varian Medical Systems) treatment 
planning system (TPS).  
Results: On table 1 is presented the maximum dose 
difference between plans generated by using the 'PosMax' and 
'GapMax' trajectory logs and the original plan (set as a 
reference). For all dose distributions maximum differences 
were found on the external part of the body. Differences on 
PTV doses were smaller than 2% of the prescribed dose in all 
treatments studied. In all prostate cases dose differences 
were higher on healthy tissue than on PTV, that was not 
observed on the head and neck cases. 
 
Conclusions: Assuming we can rely on trajectory logs as a 
treatment actual delivery (what has to be assured 
independently) no meaningful differences were found 
between planned and delivered dose distributions, although 
the worst scenario was considered. Similar differences were 
found independently of using PosMax or GapMax log files to 
recalculate the dose distributions. Although in all cases 
studied organs at risk met the dosimetric constraints, further 
investigations could be needed to study the actual delivered 
dose in normal tissue. The software developed generates a 
plan with the applied treatment parameters and can 
contribute to a better estimation of the delivered dose on 
the patient. Next stage in our studies will be the calculation 
of these plans on the CBCT images recorded during the 
treatment. 
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Purpose/Objective: Intensity modulation capabilities during 
radiation therapy enable treatment planners unprecedented 
dose-shaping capabilities. One increasingly common 
technique is to modulate inter field junctions, such as for 
craniospinal irradiation. Modulating junctions can reduce the 
dose gradient, relative to statically collimation, thereby 
reducing dose inhomogeneities from setup errors, and 
perhaps eliminating match line shifts. 
This study explores two methods for modulating field 
junctions to determine an optimal clinical approach, 
considering dosimetric variation with setup error and patient 
safety. 
Materials and Methods: Eight craniospinal radiation 
treatment plans were generated for a single patient. Each 
plan had three isocenters: one in the cranium, and two along 
the craniocaudal axis. Each spine isocenter employed a single 
Volumetric Modulated Arc Therapy (VMAT) field; VMAT field 
overlaps were set at 4, 6, 8, and 10 cm. Then, for each field 
overlap setting a forward-planned gradient for the lower 
spine field was generated, which was then used as a base 
dose plan to optimize the upper spine field. Next, for each 
field overlap setting both VMAT plans were optimized 
simultaneously, allowing for the treatment planning system 
(TPS) to generate junction gradients. Finally, 4-mm setup 
error was simulated for each treatment plan by shifting each 
field 2 mm towards their common junction. Dose profiles 
along the craniocaudal axis in the junction region were 
extracted and compared between methods for each overlap 
distance, and against a profile for a junction generated using 
static field collimation with and without a 4-mm induced 
error. 
Results: Table 1 lists the maximum difference between the 
planned and error-simulated data for the manual and TPS-
generated field junctions, and for the statically collimated 
field. Junction profiles are shown in Figure 1. The images 
demonstrate that the manually created junctions become 
more gradual with overlap distance, whereas TPS-generated 
junctions become trapped in a local optimization minima. 
Table 1 also indicates that 4-cm overlaps provide about a 20% 
hotspot reduction relative to static collimation. 
 
 
 
 
 
Conclusions: Although convenient, TPS-generated junctions 
may not provide as much control over the gradient as manual 
methods. For small overlap distances, setup errors produce 
inhomogeneities similar to static collimation, so eliminating 
junction shifting should be undertaken carefully. 
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Purpose/Objective: Tissue segmentation in CT images is a 
key parameter for accurate dose calculation in external beam 
radiation therapy. Tissue segmentation methods used in 
clinical practice cannot be applied to preclinical practice due 
to both CT energy (40kVp) and treatment beam energy (100-
300kVp). At MV energy range, tissue segmentation is based on 
the conversion of HU into densities (HU, ρ). At medium 
energy range, this conversion method does not allow to 
achieve a satisfactory accuracy. Taking into account tissue 
heterogeneities requires to define the tissue elemental 
composition (EC). We developed a new tissue segmentation 
method (HU, ρ, EC) allowing the automatic assignment of 
density and elemental composition from HU. The (HU, ρ, EC) 
method is dedicated to preclinical practice to reach accurate 
dose distributions in small animals. 
